Comparisons of the toxicity of CdCl2 and Cd-metallothionein in isolated rat hepatocytes.
In the intact animal, inorganic Cd distributes mainly to the liver and produces hepatotoxicity, while Cd-metallothionein (CdMT) distributes primarily to the kidney and produces nephrotoxicity. CdMT has also been demonstrated to be more toxic than Cd in cultured kidney cells, but it is not known if CdMT is more toxic to all cultured cells or if there is a good correlation between in vitro and in vivo toxicity. Therefore, hepatocytes, which were isolated and grown in monolayer culture for 24 h, were incubated with CdCl2 (1-100 microM) or CdMT (3-100 microM Cd). The intracellular K+ content was quantitated 24 h later as an index of toxicity. The K+ concentration of the hepatocytes was decreased 50% by 4 microM CdCl2, whereas 25 microM CdMT was required to produce similar injury. In the intact animal, zinc induces the synthesis of MT and decreases the hepatotoxicity of Cd. ZnCl2 added to the media (100 microM) for 24 h before exposure to Cd or CdMT increased the intracellular MT concentration 700%. This elevation in MT reduced the toxicity of CdCl2 approximately 80% but did not alter the toxicity of CdMT. In summary, CdCl2 is more toxic to cultured hepatocytes than Cd-MT, and MT induction decreases the toxicity of CdCl2 in hepatocytes, as has been observed in the intact animal. This indicates that cultured hepatocytes appear to be an excellent model for examining the hepatotoxicity of Cd.